Effect of electron-beam irradiation on the quality of ready-to-eat (RTE) turkey ham was studied. Turkey hams were purchased from local stores and sliced into 0.5 cmthick pieces and vacuum packaged. The ham samples were randomly separated into three groups and irradiated at 0, 1, or 2 kGy, and stored at 4°C for up to 14 d. Volatiles, color, TBARS values and sensory characteristics were determined. Irradiation had little effects on color and TBARS values of RTE turkey hams. Sensory analysis indicated that sulfury odor increased as irradiation dose increased, and the contents of sulfur compounds in irradiated RTE turkey hams were higher than those in nonirradiated samples. Irradiation increased (P < 0.05) the production of acetaldehyde, which could be related to a metal-like flavor in irradiated hams. However, overall quality changes in RTE turkey hams by irradiation up to 2 kGy were minor.
Introduction
The Food Safety and Inspection Service conducted a 10-year microbial prevalence study for ready-to-eat (RTE) meat and poultry products produced from approximately 1,800 federally inspected establishments, and found that prevalence of Salmonella ranged from 0.05% to 1.43%; L. monocytogenes in sliced ham and luncheon meat was up to 5.16%, and other products ranged from 0.52% to 3.56%. This report clearly shows the seriousness of food safety problem in ready-to-eat meat products, especially for sliced ham. Irradiation is the most effective technology in eliminating these pathogens in meat products. However, irradiation induces quality changes in meats. The objective of this study was to determine the effect of irradiation on the volatiles, sensory characteristics, color, and lipid oxidation of RTE turkey ham.
Materials and Methods
Commercial turkey hams were purchased from local retail stores. Hams were sliced into 0.5 cm-thick pieces and vacuum packaged in low oxygen-permeable bags. The sliced hams from each replication were randomly separated into three groups and electron-beam irradiated at 0, 1, or 2 kGy using a Linear Accelerator. After irradiation, turkey were analyzed.
Results and Discussion
Irradiation decreased color L* values but increased a* values at 0 and 14days. Irradiated turkey ham had higher TBARS values than nonirradiated control at 0 day, but this difference disappeared after 7 and 14 days storage (Table 1) . Odor or flavor associated with irradiation off-odor/flavor were metal-like, oxidized, sulfur and sweet. The sensory attribute mostly strongly correlated with irradiation was sulfur odor/flavor and when ham was irradiated at 2 kGy was more intense than nonirradiated control. The presence of sulfur and metal-like odor in irradiated samples was associated with the increased sulfur compounds and aldehydes in volatiles.
Carbon disulfide was detected only in irradiated samples and the amount of dimethyl disulfide was significantly higher in irradiated than that in non-irradiated ham. The content of acetaldehydes was also significantly higher in irradiated samples (Table 2 ). This could be related to the metal-like odor/flavor as perceived by sensory panelists. The amounts of hexanal and pentanal in irradiated turkey hams were greater than those in nonirradiated hams after 14 days of storage. Irradiation also increased 3-methyl butanal and 2-methyl butanal, which were associated with the radiolysis of leucine and isoleucine, respectively. The increases of alkanes and alkenes in hams after irradiation were also observed (Table 2 and Fig 1) .
After 7 days of storage, the contents of carbon disulfide, dimethyl disulfide, acetaldehyde and 1-heptene were still significantly higher in irradiated than nonirradiated turkey hams. After 14 days of storage (Table  2) , the amount of sulfur compounds were still higher in irradiated than that in nonirradiated samples, but the difference in acetaldehyde disappeared. During storage time, the content of aldehydes in nonirradiated samples increased significantly, but no changes were observed in irradiated samples (Fig 1a) . Both alcohols and ketones in nonirradiated samples increased significantly during storage, but no change was observed in irradiation samples (Fig 1c and d) . For each irradiation dose, the contents of sulfur compounds did not significantly change during storage (Fig 1e) .
Conclusion
Up to 2 kGy of irradiation has limited effects on color and oxidation of vacuum-packaged commercial turkey ham; however, irradiation has significant influence on odor/flavor of vacuum-packaged turkey ham. Both sensory panelists and volatiles analysis showed that there were significant changes in sulfur-related odor/flavor in RTE turkey products by irradiation. Thus, future studies should be focused on the prevention of irradiation-induced flavor changes in RTE meat products. Acknowledgement This research was supported by the Midwest Poultry Consortium. The NASA FTCSC has funded the purchase of Solartek 72 Multimatrix-Vial Autosampler used for the volatile analysis. Figure notes: Aldehydes include acetaldehyde, propanal, 2-methyl-propanal, 3-methyl-butanal, 2-methyl-butanal, pentanal, hexanal, 2-methyl-2-pentenal, and n-heptanal; Sulfur compounds include carbon disulfide and dimethyldisulfide; Alkanes and alkenes include pentane, 1-heptene, 2,3,4-trimethyl-pentane, 2,3,3-trimethyl-pentane, octane, 2-octene, and 3-methyl-2-Heptene; Ketones include 2-propanone, 2-butanone, 2,3,-butanedione, 2-pentanone, 4-methyl-2-pentanone, 3-methyl-2-pentanone, 3-hexanone, 2-hexanone and cyclopentanone; Alcohols include ethanol, 2-propanol, 1-propanol, and 2-butanol. 
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